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Abstract of JP 2000036390 (A) 

PROBLEM TO BE SOLVED: To enable low-vo!tage 

drive while improving light emitting efficiency, and «J^A|i tot-t^*^x—&*^ 
improve heat resistance by including aromatic \ * , _ x _ J ' / 

diamine-contained polyether having specified weight jfc ' " 

average molecular weight and the structure and an g-j It* 

electron acceptable compound in a hole injection 

layer.; SOLUTION: AM, Ar2, Ar3, Ar4, Ar5, Ar6, Ar7 3 I 
Ar8, Ar9 means separate divalent aromatic cyclic 
residue capable of having a substituent group, and 
R1, R2, R3, R4 means aromatic cyclic group 
capable of having a substituent group or aromatic 
heterocyclic group, X and Y means direct bonding or 
connecting group expressed with formula III and 
having a repetition unit expressed with formulas I, II, 
and the electron acceptable compound is included in 
the aromatic diamine contained polyether having 
1,000-1,000,000 of weight average molecular weight 
so as to form a hole injection layer of the light 
emitting element; Hole is generated by the 
movement of electric charge so as to improve the 
electrical conductivity, and electrical bond between 
the light emitting layer and the positive electrode is 
improved so that the drive voltage can be set low, 
and while stability in the case of continuous drive is 
improved. 
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*mic_LK^ ? ? -fe y itg*. y 
[oo62] mt^ffmmimh ltj±. foam 

tzXV (p-7x-l/yt*r.l/y) , *fU [2-.X 1-3^-5 
>-] . *°y (3-T;Wf^7iy)f»Bfflf4 

HEFLSETJBi: l^ftlfcxtyn- F^f -i 7T3-hf 

200 nm, L < «30— 100 nnfC$>& „ 
[0063] 3IHF^m*ttSHd±3*Sfc*fc:s @2 
3 ZE?LffijIS4 5rIE?L&A/13 fcJfeftS 5 
fc wBfcSttfc 0 , S h fctt , H 3 fc^tfllfe:*^ «BM 
Jf 6 5 fc H« 7 t * J: MILIUM 

[0064] H2 Mm 3 Ottt^SiM* 1 ? fc£ V^T, 
jE7L»^S4co««tLT{±. IE?LaEAJi3*^c0iE?L 

-r & c: t a fflT* set tfiZm-ch & . zcofc 

[ 0 0 6 5 ] i<D J; d &!E?Llft5£*mi: LT(i. 
if. 1,1-t'x (4-y-p-M)*7S/7i-;k) S^a 

3 a5?#|£7 5 ya= -y h Lfc ?r# 
K^TSffl^Bj (#gPB59-1943939-&fS) . 4,4'- 
b** [N- (l-t7f/l/) -N-7i-/l/7S/] b'7i- 
/P-Cft*$*tS 2 fflJ3Lh<0 3 ST 5 2{im±co 
l^i»«SIfKli Lfc3f#»ir 5 V ( #n§ 
¥5-2346819;&$B) , h'j7i-/Ky-lfy<Dl^{(; 

#1^4,923,7749) . N.N'-^i-ZH.N'-b'X (3- 
^f^7x x/P ) K'7x x/k-4, 4' - : JT S vmn^m. 
y'TSy (*H#I^4, 764, 6259) , LT 

&m&&m% h u 7x^7 s >wmw 

-1292719488) . b^-/l^=^#8^7 S J mm 
MRMmLiZtt&m (#WP4-175395#^fg) . 
P >-*T' 3 8t5r 5 iOL- -y h £%t£ Lfc3S*li5> 
T^y (#r#P4-2641899&#) . X^D/HRgS^ 
tiSSii'TS^ (#HHM -2908519488) . 



7 x yST'MI 3 17 5 y h £ 3SS Lfc «> *> 

(#iW4 -3044669488) . X^ws-xt-if#ft 
hUTS>- (#KRF4-308688948g) , <y^7x 
-/Mfc^fo (WHPF4 -3641539488) . 7/W^yl 
T3MT$ y*m&Ltzi><K (#^5-254739^ 
f8) . h'JTS V<ffc£fll ( #IST 5 -2394559^18) . 
fx >>"b- U \?)VT *7h'7x -)V ( iftfflT 5 -3206349 
^■18) . N,N,N-bij7x-;l/7SyiIft (#IST6- 
19729^fB) . 7xy#Hf>>>ffi3t^^l.^#«> ; 'T 
5>- (#!S¥ 7- 1385629^18) . y'7577x-^7 
xtybijy'ylif («BIPP7 -252474#&fR) . ^ 
^ytt&tiS (*ffiH#¥Fj» 4,950,9509^18) . >-77" 
(!JWF6- 490799^fB) .*X7r5y 

(^^6-256599^18) mfiwritit. £ 

[0066] Jja^^J^MC jE?LBfiS*4^m 

7*X7r-fe> (#ra^F5-3109499&$8) , ^'J7S 
H ( 5 -3109499&IB ) s jKU bx/k hij7x- 
/PT S y ( 7 - 539539^f8 ) » h'J7x ^;PT 
5 VttfcfcirS-SStfHf (#^4-1330659^18) , 

^#^r 5 y^^ts^ y * * ? y i— *• s?<oflf4HF 

[0067] lEiim^mA^m^jEnMmm^iMi 
m$> & v ^4 jc^Bfffifc x o ifneiE?LaA/i 3 ±t«e 

[0068] mfim<v%£it. AEimmmm^ 1 mm 
Lxmmmmzmm t . xh-ya-h^twa 

tJ;DiE?LaAii3±tM*L. $£*SLTIE?L$|jMJi4 
[0069] IE?Ltfcjt«S*S 

%M£#yTXio- 4 Pagfttc t rsf* t^f*. ;i- i y *"Sr 

XMirtifi: . 2 fe±t/E7L?iAl 3 
« 1 ±tiE?Lf^MJi4 iJgjft^-S . 
[00 70] ■r<0«fcatUT^S<l*jE?Ll(BISJi4<0 
M#(4. jiS10-300nm s if £ L<«30~100nmT*-&. 

[007 1 ] tit. i^m^MMJ16fcfflV^m>-f^ 
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tmt Ltd mzmemwmt uwfcs-t pa 

(Appl. Phys. Lett., 55^, 1489K, 1989^) 

s>*#))*9?vjvmx** ( pmma ) ^<o«fli^ 

iScLfc*. y xfyha'jy|^«c (#gifF 5 -331459 
■g-^fg) . 2-t-7"^-9,10-N,N'-^>-ryryb9^ 

6C0HJi:(i. iI?S5~200niiu 1fr±L< (410-100 nmfJ> 

So 

[ 0 0 7 2 ] Piffi7Ji:. 3£ltm 5 teVf fc&A-rSfSHM 

^6fL&. JWfrflli: LT14. V 
[ 0 0 7 3 ] ftffi 7 *>KlW4jIfr US 2 t H «T* 

■ 6C»LiF ) MgFj, L l,0»)mR 
(0.1~5im) £#A-f£ -I fc . *T08W£|6Lt3-£ 
l>*^l*^rfeT'*>-S (Appl. Phys. Lett., 70^, 152 
~K, 1997^ ; 74586-f-^fg ; IEEE Trans. El 

ectron. Devices, 44^, 12455, 199740 „ 

[ o o 7 5 ] hi ~3tt* ^wnxmrnztthm^mt 

tOT-ii^rV\ tfiRff, Hi um.<nwm., BUfe. 

1 ±(CH« 7 . ^t^I 5 N J£?LaA« 3 , US 2 <0lfit 



£ £ b l>*ffi?*> <0 . SB* Liz X 3 fc^sfe < fc i 
[0076] 

[iQftwi <xts *%mzmm. tmmmm. mm 
[0077] m&mi 

^SKxT§>-*^yx-^ (siott ( i - 

1 ) fcjjrrtfcOigl^til 0 0%*^^S ; S*¥%# 
^49300; #9.X<K^SE 190°C) £TK<0*rtt\ Jb 

[0078] 

$IK l,2-i^t?nx^>- 
30 [mg/ml] 
2500 [rpm] 

25 im 

9MHH- 

IHS (80 ttoSSJMWf^WK* ( AC - 1 ) *JBv* 
TSJSL^ti^, 5.23eV<75fit£^L#:„ 
[0079] Jg^&#$^£*lTV^V^^aV)^f- 

tz. iJB^an^rs^^yx-^KO'f^-y-ft:^ 

[0080] 
[*6] 





[Vvs. SCE] 


[eV] 


-n^mwij [evj 


Ceo 


-0.44 


3.86 


1.37 




-0.01 


4.29 


0.94 


TCNQ 


0.19 


4.49 


0.74 


DDQ 


0.51 


4.81 


0.52 


TBPAH 


1.06 


6.36 


-0.13 



TCNQ : 7,7,8,8-Tetracyanoquinodimethane 

DDQ : 2 } 3-Dichloro-5,6-dicyano-1,4-ben2oquinone 

TBPAH : rris(4-bromophenyl)aminium hexachloroantimonatc 



[008 13 IHfcH2 
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[0082] 

l,2-y?DDlj'y 
I - 1 30mg 
DDQ 2mg 

wmmmm 30 [ng/ni ] 

Xt°i-®1fcWr 2500 [rpm] 
^b--MH^B#B 25 [#] 

±fB<7)Xt°y3-hfcj;030nm<7)Mff(7)%— DDQ 
[0083]H1«3 

#9- ( I -23) tejKfSfcOiiUMil 0 0%frt>%& ; 
S»^pi^HF*25100 ; 7?5Xiliff&Sl83°C) feJBVVfc 

5.12eVOfi^L-/t<, 
[0 0 84] lit, <Ico ( 1-23) 

g^tt-fE^rC* & TBPAHO«^aS3^ i: <3£{± - 0 . 24e 

[00 8 5] ttKISKWl 

9fro;te&. KBrtO«ffi8E*«2xlO-6Torr (©2.7x10 
- « Pa ) OTfciS- 4 4 f7 77tii. fcftttStk 

X10- 6 Torr (©2.7X10- 4 Pa) T\ MMWS. 0.2nm/'# 

[0086] 
Mfcl 5] 




0 S N--Cu--N 





[0087] i«0»KimtfO»r«^<^3S^^ Wt^ 



[0088] ggf&Hl 

[0089] jjf7X**Lhfc4 >-y-7A ■ XXmWM 
( I TO) i§3JK¥mH£ 120rattatU;fctf> (^Vf 

■y^ai ; «^^-Aj«jftft ; ^->*&£ti5Q) 

<t) 7 * v y y ^"7 7 -f a* t ^sx v+ynm^x 2 



afttcsum^-v tz . 

[0090] dc7) I TO#7XSfeiC TfSK^'TS 

^tiKyx-fA- ( i - 1 ) tc^-mo 

auwai oo%*^^4) t DDQt (Dmsmzmm 

ilH^yrt J: K>ft->fz&. Hgft^JE^K^xio 

-6Torr (©2.7XlO" 4 Pa) HTfcfc* 4 TiKtt^t h 9 

>y 7 tmt izwsm.ru y-rzm^xmm viz * ±M&m 

^§ill>7f#ftT5 : 4,4'-t\X [N- (l-f7 

^l«KO*^JS<±l . 3 X 10- s Torr (©1.7X10 
" 4 Pa) , ^*&Si±0.3nm/#T\ JKJI60nm<7)jK£;Ky X 
— r;Wp<?>*S iEfLa^Jf 3 OJiteSW LT IE?U£jMJl 
4 

[0092] 
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[00 93] §||ffi# . Wm5V>mf\h Lt> TfH«jt 

#:A1 (C 9 H 6 NO) s *]EJL«tjSyi4i:R*tLT 

>H*^| ! oS?aS{±275~285' > C<7)igH-r-MiP 
U ^»Bf^«SS{±l.lX10- 6 Torr (^1.5X10" 4 P 

[00 94] 




[ o o 9 5 ] » m.^iE^m^MAm/wm 5 z 

[ 0 0 9 6 ] iiT, 5^t«IfS:fTo/;ff 

tSW t LT§ggF*J<0«£*#2 X 10- s Torr ( »2 . 7 

xiCHPa) OTfc&StTW^L*:,, ffOft, Rfcffi7i: 
LT, 7*4fc?* r *5"*A (MgF 2 ) ^'J/ 

10- 6 Torr (f^9.3XlO"*Pa) T\ 0.5ran<9WffTSS3EJI 
lXlO" 5 Torr (|t)1.3X10- 3 Pa) T"JKJI40niiiOT/I' 5 — >> 



t\ S^HSO. 5nm/g.\ X 10" 5 Torr (^1.3X10 

tz . jy±<o 3 nm 7 <^^os«sB«i4sat:« 

[0097] £Lh<7>J: 3 tlT, 2mmx X2mm<7)-'M X<J0 

«{4250mA/cm 2 crimsl^Ti50«. ?B££»ti 100cd/ 

«E(± 100cd/VT'«Dffi&#*7jH\ 
[0098]j!l7j;>3. ffi*ETW»Ka»oW»3ta&S! 

T^jfc^-a tut <r t ajhb a, a*-?* § . 

[0 0 99] 93fcffl2 

D D Q<7)fti? •? CTB PAH (tris(4-bromophenyl)ami 
nium hexachloroantimonate) &ffl^3tff&ii, Igl&Ml 

JMLit. m&7J13tC^^TBPAH<?)Sii 

[ o i o o ] m t o . titEmfiTi^s^ a 

[0101] HJSM3 

IE7L&AJI £3J*BSS>T 5 jK U x-x* ( $ 3 <o 

( I -23) fc^-fliO® t-f-fi 1 0 0 
£*T£85ttfl^fti: LTTBPAHSr9M%K-rLTM 
ff40imTJBj£ LtzZt jyWiSSSSH 2 t RflltC *« 

[ o i o 2 ] m j o , «aiwE<ofiT*^«s^i., * 

[0103] JtS« 1 

[0 1 04] JOSH 2 

[0105] 
[«7] 
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Leas m j 
@>250mA/cm 2 


L t < n/ v v j 

@>1Q0 cd/m 2 


[cd/A] 


L v J 

@100 cd/m 2 




9230 


1.95 


3./ 


s.o 




7380 


1.78 


2.8 


5.4 




9520 


2.62 


39 


4.8 




9700 


1.07 


2.8 


11.4 


tt««2 


£930 


1.44 


3./ 


7.7 



[0 106] 

[ o i o 7 1 «tc, ^muzx^mm^^xMT 
a»i/fc#s man. m^mcoyem. sftfari/'f 



m2] ^mm^mmwmtm^-commmm^m^ 
[03 1 xmn^^mfflttm^mk^imnMe) 

[05] HUM 2 &tf Jt*@g*H 1 T'»j£ L fc midn «T 

[*f#<Dfra] 
1 

2 
3 
4 
5 
6 
7 



IE?L&A« 



[01] 



[02] 
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[H33 




4 : lE^mm 
3 : 

2 : mm 




400 



600 700 

£g [nm] 



800 




I.UMO 



LUMO 



HOMO 



HOMO 
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